By monitoring differences in accumulation of
by[3HJthymidine incorporation. By using isolated T and B cells, it is o served that concanavalin A depolarizes T cells only, whereas lipopolysaccharide depolarizes B cells only. Thus, both mitogens exhibit the same specificity for depolarization as for mitogenic stimulation. On the basis of these observations, it is suggested that the transition of lymphocytes from a resting state to mitotic activity is initiated by depolarization of the plasma membrane.
There is a considerable body of evidence suggesting that mitogenic stimulation of lymphocytes is associated with changes in the flux of certain ions across the cell membrane (1) (2) (3) (4) (5) (6) (7) (8) (9) . Furthermore, there is increasing interest in the notion that ion fluxes, changes in membrane potential (A'), or both play a role in regulating growth in eukaryotic cells in general (10) (11) (12) . Because the A'I (interior negative) across the plasma membrane is clearly involved in the distribution of ions and other solutes across the cell membrane, the possibility arises that an important early event in mitogenic stimulation involves an alteration in At.
This communication describes changes in the AtI of isolated lymphocytes during mitogenic stimulation as determined from the distribution of the lipophilic cation tetraphenylphosphonium (TPP+) (13, 14) . The use of "lipophilic ions" to measure At across biological membranes was initiated by Skulachev and Liberman and their coworkers (15) , and the synthesis of these compounds in radioactive form has extended their use considerably (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) . Importantly, moreover, recent studies with neuroblastoma/glioma NG108-15 hybrid cells (13, 14) , Escherichua coli giant cells (30) (33) . Human lymphocytes were prepared from fresh blood by centrifugation over Ficoll (34) . Mouse spleen cells were prepared as described by Schreier (35 Triton X-100, overlaid with 100 Ai of Versilube F-50 silicone fluid (General Electric, Waterford, NY). The tubes were then centrifuged at approximately 10,000 X g for 2.5 min in a Beckman Microfuge. After freezing of the tubes in dry ice, the tips were cut off, placed in Pico-Fluor-15 (Packard) or Insta-Gel (Packard), and assayed for radioactivity 12 hr later by liquid scintillation spectrometry.
The same methodology was used to determine intracellular volume with 3H2O and [14C]inulin (4, 5 (Fig. 1) . In contrast, when the cells are suspended in medium containing a high K+ concentration (i.e., 102.7 mM K+/5.36 mM Na+), the steadystate level of TPP+ accumulation is depressed by 50-60%. These results are similar to those obtained with neuroblastoma/glioma NG108-15 hybrid cells (13) and human peripheral lymphocytes (27) (Fig. 3) . Thus, addition of LPS, FCS, or Con A results in depolarization between 1 and 4 hr after addition of mitogen. The cells then repolarize within the next 6-8 hr, and differentiation into blast cells over the last 24 hr is accompanied by hyperpolarization. Because these experiments (Fig. 4) . However, the relationship between AI and thymidine incorporation exhibits a different slope with FCS alone as opposed to FCS plus LPS or FCS plus Con A, indicating that the absolute increase in A'I is not directly responsible for the increased rate of DNA synthesis.
Mitogenic Specificity. The data presented in Fig. 5 provide a preliminary indication that mitogen-induced depolarization of T and B mouse lymphocytes is in accord with the accepted specificities of the corresponding mitogens (41) . LPS stimulates and depolarizes B cells (Fig. SB) but not T cells (Fig. SA) nu/nu mice were cultured as described for Fig. 3 probably causes the largest degree of depolarization in mixed populations (Fig. 3) (41) . As shown here, the depolarizing effects of these mitogens exhibit similar specificities. That is, LPS depolarizes B cells, but not T cells, whereas Con A depolarizes T cells but not B cells. Clearly, therefore, the physiological response of a given cell to a particular mitogen probably involves specific interactions between the mitogen and a receptor that may be on the cell surface. Possibly, this interaction might lead to the opening of a Nat channel, causing depolarization, increased NaIK -ATPase activity, and enhanced K+ influx (9), a mechanism similar to that suggested by Smith and Rozengurt (44) for the effect of FCS on 3T3 cells.
There is increasing evidence (10) that alterations in At play a role in the activation of other eukaryotic cells in addition to lymphocytes. In echinoderm eggs, for instance, Steinhardt et al. (45) documented changes in At after fertilization that closely resemble the phenomena reported here. This similarity can also be extended to include early changes in intracellular pH (40, 46) , because the average intracellular pH of mouse spleen lymphocytes exhibits a marked increase 2 hr after stimulation by Con A or LPS (D. Gerson and H. Kiefer, unpublished results). Finally, it has been suggested (12) that low AIs are associated with high mitotic activity in somatic cells, and it should be interesting to investigate this correlation in cultured cells transformed with various carcinogens.
